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DETAILED ACTION 

1. The Amendment, filed on 10/31/01, is acknowledged. Claim 4 is cancelled. Claims 1-2, 
5-30 and 32-39 are pending in the Application. 

Response to Amendment and the Applicant's Arguments 

2. Objections and rejections of the pending claims, established in the previous Office action, 
are withdrawn on the basis of the amendment and the Applicant's arguments. 

New rejection over the prior art is established in the present Office action. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claim 39 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

It is not clear, how "detection of catalytic activity" can be an "analytical method". The 
analytical method, as it follows from the further recitation of the claim, is absorption or 
fluorescence spectroscopy. "Detection of catalytic activity" is rather an aim and/or result of the 
screening step, performed by the absorption or fluorescence spectroscopy. Also, what exactly is 
"produced by the mutation of a compound and a catalyst"? Aren't these "the mutation of a 
compound and a catalyst", that are "produced" by (or "are results of) the catalytic activity? 
What is a "mutation" of the catalyst? Catalyst is not supposed to change as the result of a 
reaction. Also, it is not clear, the absorption or fluorescence of which compounds is compared to 
observe changes? The language of the claim is not clear and should be "mutated". 
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Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

7. Claims 1-2, 5-12, 15-30 and 32-36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mehta et al. (US 6,306,590 Bl) in view of Frank (IDS). 

Mehta discloses microfluidic matrix localization apparatus and method for "screening, 
manipulating and assessing fluidic reagents, reagent mixtures, reaction products (including the 
products of DNA sequencing reaction) and the like. The invention provides integrated systems 
for performing a variety of chemical, biochemical and biological experiments and other fluidic 
operation, including PCR, DNA sequencing, integrated or sequential screening of chemical or 
biological libraries, and the like" (col. 5, lines 25-34). The invention is based on a surprising 
discovery "that the PCR reaction can be performed in the presence of a variety of sieving 
matrices, including: agarose, linear polyacrylamide, methyl-cellulose, polyethylene oxide and 
hydroxy ethyl cellulose and that resulting PCR products are separated in the microfluidic 
devices" (col. 4, lines 40-45). "In preferred embodiments, the components of the PCR reaction 
mixture are mixed with the sieving matrix in a microfluidic channel, e.g., a channel on a 
LABCHIP™. The apparatus can include one or more additional channels crossing the 
microfluidic channel and optionally includes fluid (or joule heating) means such as an 
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electrokinetic controller. Detection regions in the channels, and corresponding detectors are also 
useful. The PCR products are typically electrophoresed through the channels to achieve 
product separation. It will be appreciated that separations chips comprising a single matrix 
separations phase are produced as described above, thus, for this embodiment, multiple 
fluidic phases in the apparatus are not necessary. However, additional fluidic phases can be 
placed in additional channels or channel regions in fluid communication with a channel region 
comprising the PCR sieving mixture for electrophoretic or electroosmotic movement of the PCR 
components or products in the chips. For example, in some aspects a PCR reaction product is 
selected for further manipulations such as cloning, sequencing or the like, all of which are 
performed in PCR chips (see also, USSN 60/068,31 1, entitled "Closed Loop Biochemical 
Analyzer" by Knapp, filed Dec. 19, 1997 and U.S. Pat. No. 6,235,471" (col. 17, lines 29-52). 

Thus, the PCR products are prepared in a bulk of a stationary phase (a mix with the 
sieving matrix) and separated in the same bulk, with optional addition of detection regions in the 
channels (screening of the compounds). 

Mehta further teaches that the substrates of the microfluidic devices are made of glass, 
quartz, silicon, polymers, (col. 6, lines 5-10), as well as silica gels (col. 9, lines 45-65) and 
activated aluminas (col. 10, lines 3-14), and that they may optionally include a planar element 
which overlays the channeled portion of the substrate, enclosing and fluidly sealing the various 
channels, wells and other microfluidic elements (col. 6, lines 35-40). The devices "are from 
about 0.01 to about 0.1 cm thick" (col. 6, lines 52-53). Mehta mentions such analytical 
(screening) techniques as "autoradiography, spectroscopy, microscopy, photography, mass 
spectrometry, nuclear magnetic resonance and many other techniques for observing and 
recording the results of mixing reagent", as well known methods of screening of the reaction 
products (col. 1, lines 5-15). 

Mehta does not specifically disclose screening of the separated products in the same bulk 
stationary phase by biological or biochemical methods. 

Frank discloses a method for preparing and screening a plurality of compounds on a 
matrix support by synthesizing a library of compounds on a stationary phase and screening them 
by biological or biochemical methods, as described in section "Antibody Binding Assay" (p. 
9224). 
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It would have been obvious for anyone of ordinary skills in the art to add the screening 
step, disclosed by Frank, performed directly on the same substrate where synthesis and 
separation took place, as taught by Mehta, because Frank had demonstrated efficiency and 
straightforwardness of the method of synthesis and screening of libraries of biologically 
important compounds directly on the same substrate, while Mehta demonstrated the same 
advantages of synthesis and separation of the products in the same media (substrate). 

Although Mehta in view of Frank do not specifically disclose a TLC plate, it would have 
been obvious for anyone of ordinary skills in the art to perform synthesis, separation of the 
products and their screening on the TLC plate, because Mehta' s synthesis directed toward PCR 
products, which are conventionally separated by electrophoresis and which therefore requires 
applying electrical field and the chip setting, while the separation of many other products can be 
conducted by simple TLC, and which therefore can be performed on much simpler and cheaper 
TLC plate. 

It would have been obvious for anyone of ordinary skill in the art to use any of the liquid 
phase mixtures recited in claim 28, because choosing the solvent mixture for developing TLC 
plate is a routine procedure in analytical chemistry. 

6. Claims 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mehta in 
view of Frank, as applied to claims 1-2, 5-12, 15-39 above, and further in view of Hudak (US 
6,034,361). 

Although Mehta discloses "thermocycling in microscale devices, including 
thermocycling by joule heating", Mehta in view of Frank do not teach microwave-assisted 
synthesis. 

Hudak emphasizes in the Background of the Invention, that using microwave heating to 
promote the progress of one or more sample preparation steps or chemical synthesis steps is well 
known in the art (col.l, lines 14-16). 

It would have been obvious for anyone of ordinary skill to use microwave radiation to 
provide "joule heating" in Mehta/Frank's method, because Mehta teaches necessity of "joule 
heating" for PCR, and Hudak demonstrates an easy way to provide it with microwave radiation. 
It would have been obvious to place the bulk of the stationary phase with the reagents into a 
microwave cave to provide such heating. 
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7. Claims 37-38 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mehta in 
view of Frank, as applied to claims 1-2, 5-12, 15-39 above, and further in view of Bataillard (US 
5,482,372) or Brocklehurst et al. (US 5,739,003). 

Mehta in view of Frank do not specifically disclose detection of biological effects of a 
compound interacting with a microorganism or enzyme as a screening step. 

Bataillard mentions "enzymatic assays and drug screening using microorganisms" (col. 2, 
lines 38-40); Brocklehurst emphasizes that "drugs, e.g. antibiotics, must be screened for activity 
against particular microorganisms and the concentration required for achieving that effect must 
be determined" (col. 1, lines 32-35). 

It would have been obvious to modify Mehta/Frank's method specifically for creating 
and screening drug libraries by using microorganisms in the screening step, because such step is 
standard in screening drugs, as disclosed by Bataillard or Brocklehurst. 

8. Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mehta in view of 
Frank, as applied to claims 1-2, 5-12, 15-39 above, and further in view of the well-known prio 
art discussed by Wolfbeis (DE 3,701,833 Al). 

Mehta in view of Frank do not particularly disclose detection of catalytic activity 
produced by observed changes in absorption of light or detection of fluorescence due to a 
cleaved substrate. 

Wolfbeis mentions "known methods for the optical determination of the catalytic enzyme 
activity of a sample, which use enzyme substrates which are cleaved under te influence of the 
enzyme to be measured and decompose to colored or fluorescent products, where the increase in 
color or fluorescence intensity per unit time is regarded as a measure of the enzymatic activity" 
(Abstract). 

It would have been obvious for anyone of ordinary skills in the art to conduct 
spectroscopic analysis of the substrate in order to determine the enzymatic (catalytic) activity of 
the compounds, as disclosed in the prior art discussed by Wolfbeis, in modified Mehta/Frank's 
bulk stationary phase, because this is a conventional way for determining enzymatic activity of 
the compounds, which can be readily obtained by modified Mehta/Frank's method. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yelena G. Gakh, Ph.D. whose telephone number is (703) 306- 
5906. The examiner can normally be reached on 10:00am-6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill A. Warden can be reached on (703) 308-4037. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 746-7165 for regular 
communications and (703) 872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0661 . 




